In recent years, Enterprise Architecture (EA) 
Introduction
Enterprise Architecture (EA) is an established planning and governance approach used to help organizations manage complexity and constant change, and to align their resources towards a common goal (van der Raadt, 2011; Tamm, Seddon, Shanks, & Reynolds, 2011) . By definition, EA is a holistic approach encompassing an organization's business capabilities, business processes, information, information systems (IS), and technical infrastructure (Kaisler, Armour, & Valivullah, 2005; van der Raadt, 2011) . Consequently, EA is often used in managing the complexity of the organization's structures, IT and business environments, and in facilitating the integration of strategy, personnel, business and IT (Dietzsch, Kluge, & Rosemann, 2006; Goethals, Snoeck, Lemahieu, & Vandenbulcke, 2006; Shaw & Holland, 2009 ).
Organizational EA investments look for its concrete value in business operations (Rodrigues & Amaral, 2010) . Consequently, numerous claims about EA benefits, such as increased responsiveness to change, improved decision-making, improved communication and collaboration, and reduced costs, have been made. Unfortunately, these claims are rarely based on empirical evidence, explained, or even clearly defined (Boucharas, Steenbergen, Jansen, & Brinkkemper, 2010; Tamm, et al., 2011) . Nevertheless, there is reasonable unanimity about what kind of potential benefits can be realized from EA.
Despite the fact that both academics and practitioners have proposed several models, methods, and metrics for measuring the EA benefits, the benefit realization process itself has remained a mystery until the last few years (Rodrigues & Amaral, 2010) . Similarly, the benefits are rarely validated empirically and little effort has been made in attributing the benefits explicitly to EA (Moshiri & Hill, 2011; Potts, 2010; Rodrigues & Amaral, 2010) . Only recently has empirical research focused on these issues (Boh & Yellin, 2007; Foorthuis, et al., 2010; Lange, Mendling, & Recker, 2012; Schmidt & Buxmann, 2011) . In addition, a number of models attempting to comprehensively explain the EA benefit realization process have been recently suggested (Foorthuis, et al., 2015; Lange, 2012; Lux, Riempp, & Urbach, 2010; van Steenbergen & Brinkkemper, 2008; Tamm, et al., 2011) . These models however, present contradictory views on how EA benefits are actually realized. Also, because there is no common understanding of what EA is and how it should be developed, managed and used (Lemmetti & Pekkola, 2012; Sidorova & Kappelman, 2011) , the challenges in comprehending EA benefit realization are obvious. These deficiencies call for an established theoretical foundation (Lange, 2012; Lux, et al., 2010; Rodrigues & Amaral, 2010) .
The abovementioned issues motivated our study. We want to gain a comprehensive understanding of EA benefit realization. For this purpose, we conducted an analysis of the various models of the EA benefit realization process, which refers to the interrelated constructs contributing to benefits realization. Our initial observations from practice seem to contradict with the literature, where the process is considered being simplified and fragmented, general level process. We thus decided to conduct an exploratory study which resulted in a model and criteria to analyze the existing EA benefit realization models in order to illustrate their strengths and weaknesses. Our model emerged from a qualitative case study in a large Finnish public sector organization.
The study results in an analysis of the explanatory power of the existing EA benefit realization models. The results support earlier findings, thereby contributing to the enhancement of the relevance and generalizability of the constructs present in previous studies. It also brings out potential areas of further improvement in modeling EA benefit realization.
These can be used to further improve the theory of EA benefit realization. This paper is organized as follows: In the next section, we describe the theoretical background of EA benefit realization. In the section that follows, we conduct our case study and develop the model of EA benefit realization. Finally, existing EA benefit realization models are analyzed by reflecting them to our results.
Theoretical Background Enterprise Architecture
EA is defined as "the definition and representation of a high-level view of an enterprise's business processes and IT systems, their interrelationships, and the extent to which these processes and systems are shared by different parts of the enterprise" (Tamm, et al., 2011) . This emphasizes EA being both a process (definition) and its product (representation).
EA processes are about EA management operations. They provide direction and support in the design, management, and transformation of EA to support the organizational strategy (Lange, 2012) . This encompasses activities such as EA planning, documentation, and governance (Lange, 2012; Tamm, et al., 2011) . EA planning deals with decisions about the EA target state documented into new and existing EA documents such as models and principles (Pulkkinen, 2006) . EA governance seeks to ensure that the documents are used in and for guiding the development activities (van der Raadt, 2011) and also, for facilitating the compliance of solutions towards EA (Ren & Lyytinen, 2008 ). An EA framework, such as TOGAF or the Zachman framework, is typically used as a guide in documenting the EA and organizing EA work (Lagerström, Sommestad, Buschle, & Ekstedt, 2011; Lange, 2012) .
They can be broadly categorized as implementation support services, facilitating and enforcing the conformity of development initiatives with EA, and EA planning support services, supporting management decision-making on the EA target state (Lange, 2012; van der Raadt, 2011) .
As EA describes the organization's target state and a plan of how to reach it, EA products are primarily used for guiding the EA realization in individual development initiatives (Kaisler, et al., 2005; Tamm, et al., 2011) . As parts of the EA plans become realized, areas of the new EA-guided operating platform, such as systems and processes, are implemented (Tamm, et al., 2011) . EA products also support decision-making and communication (Lange, 2012; Pulkkinen, 2006; van der Raadt, 2011) , strategic management (Simon, Fischbach, & Schoder, 2013) , and IT and business planning activities (Aier, Gleichauf, & Winter, 2011; Boucharas, et al., 2010; Boyd & Geiger, 2010; Winter, Bucher, Fischer, & Kurpjuweit, 2007) . EA products can also be used for quality evaluation purposes (Ylimäki, 2006) .
Benefits in the EA Context
The Collins English Dictionary defines benefit as "1. Something that improves or promotes", and "2. Advantage or sake", among others (HarperCollins, 2009) . The literature on potential EA benefits indeed focuses on different advantages or positive impacts (Tamm, et al., 2011) . Here, the term EA benefit denotes an individual positive effect that originates from EA. Tamm, et al. (2011) identified twelve high-level EA benefits which are as follows: increased responsiveness and guidance to change; improved decision-making; improved communication & collaboration; reduced (IT) costs; business-IT alignment; improved business processes; improved IT systems; re-use of resources; improved integration; reduced risk; regulatory compliance; providing stability. The results of other studies are parallel to this one (Boucharas, et al., 2010; Kappelman, McGinnis, Pettite, & Sidorova, 2008; Lange, 2012; Niemi, 2006) . Very few studies actually define the benefits explicitly, making it difficult to comprehend where the benefits stem from, or what their mutual interrelationships are.
Moreover, benefits realization research lacks large scale empirical evidence. Tamm, et al. (2011) reviewed 50 studies out of which only six provided empirical data. This can be explained by the focus on the hypothetical or potential benefits of EA but not on the concretized benefits (Kappelman, et al., 2008; Tamm, et al., 2011) . Recently, studies have started to address actual benefits. They however do not clarify the mechanisms of how the benefits are realized (Aier, et al., 2011; Lagerström, et al., 2011) . Consequently, the benefits are not only difficult to measure but also, associating them explicitly with EA is a challenge (Rodrigues & Amaral, 2010; Wan, Johansson, Luo, & Carlsson, 2013) .
EA scenarios are also related to EA benefit measurement. Scenario evaluation considers the impact of architectural choices or scenarios made in the definition of the target state architecture on their implementation. This assists the selection of the target state architecture according to certain criteria, such as maintainability, performance or usability (Babar, Zhu, & Jeffery, 2004) . However, it has not been validated whether the criteria were actually materialized when the architecture was implemented.
It has been argued that the organization's level of EA maturity is related to the realization of its benefits (Ross & Weill, 2005) . EA maturity models provide a tool for measuring the overall quality or effectiveness of the EA practice (van Steenbergen, 2011; Ylimäki, 2007) . However, even though a positive causality between EA maturity and EA benefits has been suggested (Lagerström, et al., 2011; Rodrigues & Amaral, 2010; Ross & Weill, 2005) , maturity models do not directly measure the benefits received from EA or specify where the benefits actually arise from.
It seems difficult to form a consistent view of EA benefits, their interrelationships and potential sources. EA benefits cannot be understood by merely considering the different impacts of EA because of its extensive scope and complex nature. Neither do maturity evaluation or EA scenario analysis offer sufficient tools for understanding how the benefits are realized. This calls for deeper understanding of the constructs and dimensions that have an impact on EA benefit realization.
EA Benefit Realization Models
EA benefit realization is often seen as a simple process where only the direct relationships between theoretical constructs having an impact on benefits and the constructs representing the realized benefits are considered (Aier, et al., 2011; Lagerström, et al., 2011; van der Raadt, 2011; Slot, 2010; van Steenbergen, et al., 2011) . The benefits may also be realized indirectly through one or more intermediary constructs, such as EA use or implementation (Aier, 2014; Boh & Yellin, 2007; Foorthuis, et al., 2010; Lange, 2012; Tamm, et al., 2011) . EA benefit realization is thus a complex, multi-phased process. This suggests that EA benefits are realized through an impact chain of three or more constructs (Lange, 2012; Lux, et al., 2010; Niemi & Pekkola, 2009; van Steenbergen & Brinkkemper, 2008; Tamm, et al., 2011) . This resembles benefit realization in the IS discipline (DeLone & McLean, 2003) . Some models also assume that the benefits themselves have causal relationships with one another. They thus form chains of intertwined benefit constructs (Boucharas, et al., 2010; Lux, et al., 2010; Schmidt & Buxmann, 2011; van Steenbergen & Brinkkemper, 2008; Tamm, et al., 2011) .
Different constructs describe EA benefit realization. They build on various theoretical backgrounds, constituting varying sets of different constructs and interrelationships, and different points of foci. For example, the foci ranges from the impacts of EA processes to EA benefits (Kamogawa & Okada, 2005; Lagerström, et al., 2011; van der Raadt, 2011) , and EA products and their utilization (Ring, 2009 ) to presentation strategies and governance formalization, (Dietzsch, et al., 2006) and specific EA products, such as EA standards (Boh & Yellin, 2007) , EA principles (Aier, 2014) and project architecture (Slot, 2010) . Similarly, interrelationships vary from the ones between the benefits and non-benefit constructs only, (Schmidt & Buxmann, 2011) to those between the non-benefit constructs (Aier, 2014; Boh & Yellin, 2007; Foorthuis, et al., 2010; Lange, 2012; Tamm, et al., 2011) . The models also differ in terms of contexts, such as project EA conformance (Foorthuis, et al., 2010 ) and EA's effect on IS capabilities (Lux, et al., 2010) , and of specific categories of benefits, such as IT benefits (Lagerström, et al., 2011; Schmidt & Buxmann, 2011) . Some studies also differentiate between benefits (direct benefits) that arise directly from EA and benefits (indirect benefits) that can only be achieved through the realization of EA plans (Tamm, et al., 2011) . Different benefit realization models are presented after the case study which provides the criteria for their analysis.
The Case and Research Methods

Case Organization
The study was conducted as a single qualitative case study (Stake, 2000; Walsham, 1995) . The case organization is a large Finnish public sector organization, which has undertaken EA work for over eight years. Governed by a centralized group administration, the organization has several fairly independent lines of business (LoBs). At a given time, the organization has a multitude of development initiatives underway; they are governed by typical corporate governance processes such as portfolio management, project 1 management, procurement and IT governance in addition to EA.
The case organization utilizes EA to concretize strategic plans into high-level EA blueprints, set architectural guidelines for development initiatives, guide individual projects in conforming to EA, and assure sufficient quality of the project architecture. Guided by an established EA framework and methodology, the EA work is carried out by a semicentralized EA team on multiple architectural levels: EA, reference architecture, LoB architecture, project architecture, and implementation architecture. The central EA team is responsible for EA, reference architecture and LoB architecture, which are mainly used to set direction for development at a high level. Project architecture and implementation architecture are defined in individual development projects and constitute a detailed view of the particular project and its dependencies on the overall EA.
At the time of the study, the organization had established EA work in terms of defining the framework, methodology, roles and objectives seven years earlier. For the most part, the architects had been assigned and the owners named for the EA viewpoints. Even though the architects in the central EA team were full-time ones, most architects were not as they also had extensive line and project responsibilities. Thus, the EA methodology and the role descriptions was not fully realized in practice. Also, the ownership of systems portfolio and conceptual data model were unclear. Even though the lack of resources in EA work was often seen as a major problem, the EA organization structure and methodology were also regarded as overly heavy. As a consequence, there were plans on streamlining and rationalizing the EA organization and methodology.
EA was somewhat separate from the other planning and governance methods. Although EA uses the products of strategy and business planning when creating its products, there was no formal two-way interface between the functions. Also, on the project level, EA was not formally linked to requirements management (cf. TOGAF). However, in both of these areas, development projects were underway.
The projects were required to adhere to a number of governance methods, including EA. They were also required to create a project architecture description, which was then formally reviewed at certain project phases. Even though instructions and templates were available, they were seen as demanding and resource-consuming tasks. The main challenge seemed to be that the governance methods partly overlapped; similar information was required from the projects in different formats, causing extra burden.
The architects carried out EA modeling with a proprietary EA modeling tool. This was the repository for "official" EA products. In addition, normal office tools were utilized within projects and the business. For communicating outside the architect community, EA models were extracted from the EA tool into reports, presentation materials, and other documents. Generally, using the repository-based tool was perceived to be challenging. Only the most experienced architects appreciated it.
The EA framework was customized for the organization from a widely used, more generic framework. EA work methodology was also completely customized. EA work was not formally measured.
At the time of the study, the first versions of the EA documentation, such as EA, reference architecture, and several LoB architectures were already completed. Also some project architectures had been finished in some larger projects. They had received some EA support, which was often welcomed and received with pleasure, but the scope had been narrow because of resource constraints. Sometimes, the project members either had not been aware of the available services or had not wanted the EA involvement because of dread for complexity and extra work. Technical and modeling experts were few and loaded with support requests. A consulting partner was used to carry out specific EA tasks, mostly modeling and methodology development.
Centralized EA architects were typical users of EA results. They were used as source material and support for creating new EA products (e.g. LoB architecture models). In addition to this, EA results were most often used in projects. For that purpose, the use focused on creating the project architecture and on supporting the systems analysis. It was assumed that an architect was available to support the projects. The need was emphasized since using the EA target state descriptions as a basis for development was the most effective means of steering the organization towards the target state.
Research Methods
The first author followed the situation in the case organization for two years as an external consultant before the study took place. It was therefore estimated that the organization's EA capability was appropriate to provide adequate data for the EA benefit realization process.
The data was collected by the first author through 14 semi-structured theme interviews. Initially, a set of five interviewees were handpicked from the organization: the centralized EA team, all the main business units, and major ongoing projects. Then snowball sampling was used to identify the rest of the respondents; every interview was concluded with a question seeking the interviewee to suggest two additional persons to be also interviewed. Data collection continued until theoretical saturation was reached (Eisenhardt, 1989) . The interviewees and their characteristics are presented in Table 1 .
Moreover, documentation on the EA framework, methodologies and organization in general were used for understanding the application of the EA approach in the organization. Different types of EA products were also studied, such as models in the EA tool and documents (reports) in office tool formats. These were mostly enterprise-level architecture documentation. EA products customized for a specific situation or project were not included.
The interviews followed the narrative interview method (Jovchelovitch & Bauer, 2000) , focusing on concrete examples as "stories". DeLone and McLean IS success model inspired us in formulating the topics for the theme interview (see Appendix A).
The themes are in line with the theoretical foundations of our study, but they were not used as an a priori model per se. Rather, they enabled us to focus on the quality, use, user satisfaction and benefits of EA products and services. Each theme was approached by first requesting an example and then asking clarifying questions: what's, why's and how's.
The phone interviews 2 , which were conducted between October 2011 and January 2012 lasted from 35 to 82 minutes; an average of 57 minutes, totaling 12.4 hours. They were audio-recorded and transcribed. Detailed notes were also taken to facilitate data analysis and to identify relevant issues for subsequent interviews.
Data coding and analysis were carried out by the first author following the interpretive research approach (Klein & Myers, 1999; Walsham, 1995) 
The second author independently checked the data coding and analysis to ensure correct interpretation. Table 2 defines the terms related to data coding and analysis. Table 3 illustrates the coding process by providing examples of the coding categories. The transcripts were first coded by using the interview themes as the initial coding categories. During the analysis, additional coding categories emerged. Then the data was reanalyzed in order to identify the dimensions and interrelationships impacting EA benefit realization. This was achieved by first classifying each data fragment on the basis of whether it described a dimension and/or an interrelationship. Identical data sets describing dimensions were iteratively grouped together and named descriptively. The coding resulted to 581 individual coded data fragments.
Third, the sets of dimensions were reanalyzed to identify different constructs impacting benefit realization. Based on the coding categories (association), the dimensions were grouped into constructs. EA process, EA governance model, and EA tool categories were merged, as were environment/culture, organization, LoBs and stakeholders categories. This analysis resulted in six constructs presented in Table 4 . In the Table, the EA Benefits construct is already divided into three constructs as described in the next paragraph.
Finally, interrelationships (impacts) were analyzed. Each data fragment was mapped to a pair of dimensions as their interrelationship. Also, the direction was identified. If an interrelationship could not be mapped to a specific dimension, as in the case of insufficiently detailed data, mapping to the corresponding construct was allowed. These interrelationships were mostly related to EA use. At this point, the benefit dimensions were divided into three constructs on the basis of their interrelationships, totaling eight constructs altogether. A graph illustrating the constructs, dimensions and interrelationships that emerged from the data was drawn accordingly (see Figure 1 for a simplified presentation).
Finally, the findings were sent to a key informant in the case organization for review with no major comments.
All this resulted in a data-driven model to be used in understanding EA benefit realization.
Findings
The analysis provided definitions for eight independent constructs. Moreover, 51 descriptive dimensions of the constructs were identified. Table 4 defines the constructs with descriptive quotes from the interviews. The definitions have been adapted from DeLone & McLean (2003) . Table 5 presents the constructs' dimensions and the number of their instantiations 4 in the data. 
Construct
A high-level causal factor that takes part in the EA benefit realization process. EA Benefit constructs represent the resulting set of benefits from the process.
Dimension
A causal factor (attribute) that describes a specific construct. In the case of EA Benefit constructs, dimensions are individual EA benefits.
Interrelations hip
A causal relationship (impact) between two dimensions or constructs, with a set direction. Interrelationships between the dimensions of a specific pair of constructs can be abstracted as an interrelationship between the constructs.
Detailed analysis revealed 695 distinct interrelationships between the dimensions of the constructs. The dimensions of EA Process Quality, EA Results Use and EA Social Environment turned out to be intermingled and mutually dependent as they are related to over 20 dimensions in up to six other constructs.
The constructs, interrelationships and dimensions that emerged from the data are depicted in Figure 1 . In the Figure, the number of the interrelationships represent the number of instantiations of the particular dimension in the interview data. The codes refer to the dimensions impacting on the interrelationship. The interrelationships between the dimensions of the same construct (three within EA Process Quality and one within EA Social Environment) are not depicted in the Figure. Next, we will discuss the interrelationships from each construct in details as they emerged from the data.
On EA Process Quality
The EA Process Quality construct covers the creation, maintenance and governance of EA documentation. This construct influences six other constructs: EA Product Quality, EA Service Quality, EA Results Use, First Level Benefits, Second Level Benefits and EA Social Environment.
Having high-quality (as defined by the dimensions of EA Process Quality), EA processes in place supports the creation of high-quality EA results (i.e. EA products and services). All the dimensions of EA Process Quality (with the exception of EA process task timing) seem to influence either or both EA Product and Service Quality. For example, the quality of the EA modeling tool, EA framework, and documentation practices are crucial antecedents for the quality of the resulting EA products. Architect A said that the framework itself is important as it "…unifies and simplifies documentation". Architect N saw the framework and other architecture instructions as potentially improving the quality of EA products created by external partners.
Also, stakeholder participation in the creation of EA documentation endorses richer and more correct views on the part of the described enterprise in contrast to the situations where only documentation is used. For example, a certain EA view was considered to exhibit poor quality as it was created by just utilizing documentation without consulting the business owners.
Similarly "adequate resourcing would make a highquality service possible" (Architect M) and designated project or program architect would improve the architecture planning in projects. Consequently, the availability of adequate architecture resources influences EA Results Quality and the realization of First Level Benefits. "Well, it was produced in a way, that we have these different architectures, domain architectures and system architectures and enterprise architecture, and from them a service view was created with the consultant partner, and properly speaking, the owners of services and architectures did not take part in it, so it is probably even erroneous…" Table 5) 5 5 For two interrelationships, a code is not marked as specific impacting dimension(s) could not be identified, though it was clear which constructs impact on these interrelationships. EA Process Quality also influences the realization of First and Second Level Benefits. There appear to be four mechanisms behind this interrelationship. First, the documentation used in the EA processes provides intrinsically a framework for steering the architecture work, for example on the project level.
Second, the quality of the EA tool (e.g. usability and modeling features) seems to influence the derivation of useful information from the existing EA products. For example, both Architect A and Development Manager I considered the modeling tool's capability to model and present dependencies between different models and their elements to have a direct impact on the potential to derive useful information from the EA products allowing the analysis of interdependencies between the systems and processes.
Third, the participation of EA stakeholders in the EA processes may in itself provide the stakeholders with increased knowledge of the enterprise. For example, Architect J stressed the importance of having a sufficiently large group for identifying requirements for project architecture.
Fourth, the availability of resources had an impact on benefits; for example, Architect N considered adequate resourcing for project architecture crucial for the manageability of the project. EA Product Quality also had an impact on EA Service Quality. This is explained by the use of EA products as examples and other source materials in providing EA services. Thus, EA service quality is affected by whether the right EA products are available or not.
On EA Service Quality
The effect of EA Service Quality on EA Results Use is similar to that of EA Product Quality. All dimensions of EA Service Quality impacted on EA Results Use. Obviously, the availability and awareness of services has an effect on their successful use. Also, activeness had an impact since stakeholders are not necessarily knowledgeable on the available EA services.
According to Development Manager I, "it does not work out that services are only requested from me; I have to actively offer them".
The quality of EA services also had a special impact on the timing of its use: offering EA services actively, influences the use of EA documentation early in a project, enabling it to have more impact on the project architecture.
EA Service Quality also had a mutual impact on EA Product Quality. For example, the effectiveness of project EA governance had an effect on project architecture quality, especially its cohesion and uniformity.
EA In many situations, the quality of the utilized EA products and/or services had an indirect effect on the realized benefits through EA Results Use. For example, Program Manager K mentioned a situation where the granularity of a guiding architecture description did not suit the project's needs, diminishing its value.
EA Results Use also influenced EA Social Environment. Particularly, the use of the project architecture support services had an impact on common understanding and approval of EA.
On First Level Benefits
First Level Benefits had impacts on several Second Level Benefits. All Second Level Benefits were also impacted, in other situations, by EA Process Quality and/or EA Results Use. As mentioned before regarding EA Results Use, the use of architecture standards can speed up project initialization and increase standardization. A good overview of systems can improve decision-making. Finally, using EA as a tool for unified communication can ensure that procured interfaces will work as planned.
On Second Level Benefits
Only one dimension of Third Level Benefits (Decrease IT costs) was identified and influenced by EA's ability to provide requirements and restrictions. As observed by Architect J, "if [EA] has not been able to influence a project in the requirements analysis… there the larger problems arise… it is more expensive, if even impossible, to make changes later".
On EA Benefits
One interrelationship from EA Benefits to EA Social Environment was identified. This was related to benefits in general, not to any individual benefit: if EA is considered beneficial by stakeholders, common understanding, approval, and acceptance of EA increase. If stakeholders do not perceive EA as beneficial, this may lead top management to lighten EA governance. This may in turn lessen the EA future benefits due to EA's decreased impact on projects. 
Related EA Models
We conducted a review 6 of EA benefit realization literature to uncover the models relevant for the analysis. The analysis was done by utilizing our case study findings as criteria.
First, the models should cover preferably as many constructs as in our model. Second, the models should include interrelationships between constructs, some of them illustrating the impact of certain constructs on realized EA benefits. According to our view, these criteria capture the multidimensional nature of EA and the incremental nature of the EA benefit realization process (Lankhorst, 2012) . The models should also be generic in terms of benefits and contexts, and empirically validated.
The selected models, and their constructs and interrelationships are depicted in Figure 2 . There, the constructs (columns) originate from our model. As suggested by some studies (Aier, 2014; Boucharas, et al., 2010; Schmidt & Buxmann, 2011; Tamm, et al., 2011) , Organizational Characteristics are included as a construct even though they are not present in our model.
We excluded some studies due to the following reasons: 1) not proposing a model per se (with constructs and interrelationships) (Kamogawa & Okada, 2005; Kappelman, et al., 2008; Niemi, 2006; van der Raadt, 2011; Ring, 2009; Ross & Weill, 2005; Slot, 2010) , 2) having only a few constructs (Dietzsch, et al., 2006; Lagerström, et al., 2011) , 3) not addressing interrelationships (Boucharas, et al., 2010; Niemi & Pekkola, 2009) , and 4) addressing factors for the success of EA but not explicitly addressing the benefit realization (Aier & Weiss, 2012; Hauder, Roth, & Matthes, 2013; Ylimäki, 2006) . We included the model by Tamm, et al. (2011) even though it is not empirically validated. Several models (Aier, 2014; Boh & Yellin, 2007; Foorthuis, et al., 2010; Lux, et al., 2010; Schmidt & Buxmann, 2011) were included even though they were somewhat limited in context and/or types of benefits covered. The IS success model (DeLone & McLean, 2003) is also included for comparison-as inspired by Lange (2012) and Niemi and Pekkola (2009) .
The Models
EA process quality factors are considered as a part of the EA benefit realization process. The quality of EA results (EA products and services) in the process is also included. In many models, these categories are bundled into one construct referred to as EA quality (Tamm, et al., 2011) , EA approach (Foorthuis, van Steenbergen, Brinkkemper, & Bruls, 2015) or EA management related resources (Lux, et al., 2010) . However, the models differ significantly in their focus and level of detail. While Lange (2012) covered a large number of attributes for EA process, product and service quality, some did not consider EA services (Lux, et al., 2010; Tamm, et al., 2011) or discussed them only in a superficial manner (van Steenbergen & Brinkkemper (2008) .
Similarly, the models consider the use of EA results, although the focus varies. For example, Lange (2012) refers to the use of EA management (EAM), including EA products, services, processes, organization and culture, but not the use of EA results per se. EA Results Use may also be related to EA capabilities (Lux, et al., 2010) . The connection between the effects of use, such as information availability and complementary resources, and EA quality has been studied (Tamm, et al., 2011) . This means that EA Results Use is implicitly presented in the interrelationships between EA quality and benefit enablers. Still, some studies refer to concrete EA Results Use situations, such as compliance reviews and project support for ensuring project compliance to EA (Foorthuis, et al., 2010 (Foorthuis, et al., , 2015 .
Social, cultural and organizational issues, such as organizational culture and the organization's understanding of EA and its foundations, have impacts on the process (Aier, 2014; Lange, 2012; Tamm, et al., 2011) . Still, only a few models (Aier, 2014; Lange, 2012) include these factors as distinct constructs. Tamm, et al. (2011) see them as a part of the EA quality construct.
The models provide different views on how EA benefits emerge. For example, Tamm, et al. (2011) and Schmidt & Buxmann (2011) suggest that EA benefits arise from high-quality EA processes, from the well-governed use of EA products, and from utilizing the improved operating platform implemented according to EA. Van Steenbergen & Brinkkemper (2008) suggest that EA use and implementation lead to organizational benefits. Lux, et al. (2010) see improved IT platform and consequential business process performance improvements as results of EA. Aier (2014) found that the consistency of the operating platform results in benefits. EA use and EAguided practices have a significant impact on the realized benefits. EA product quality directly impacts the benefits (Aier, 2014; Lange, 2012) even though it may also have an indirect role in the benefit realization process (van Steenbergen & Brinkkemper, 2008; Tamm, et al., 2011) . The role of social factors is also indirect: factors such as top management commitment to EA and stakeholder awareness and understanding of EA are crucial for bridging EA use, the quality of EA processes, products and services (Lange, 2012) . This indicates that the EA's grounding in the organization supports EA's usage. It has also been suggested that organizational culture has a mediating effect on the usage of EA principles, impacting both the application of EA principles and the benefits incurred from it (Aier, 2014) .
Regarding organizational characteristics, organization size and complexity, operating platform quality, operating model, and the rate of organizational change, legislation and regulations (Schmidt & Buxmann, 2011; Tamm, et al., 2011) , organizational culture (Aier, 2014) and organization type (Boucharas, et al., 2010) have been suggested to impact benefit realization.
Surprisingly, EA processes are seldom suggested as sources of benefits. Schmidt & Buxmann (2011) state that EA process factors such as EA planning, EA programming (referring to rules and standards set by EA to guide change projects), EA governance, stakeholder participation and EA communication are antecedents for IT benefits. Also, Tamm, et al. (2011) refers to EA process factors such as skilled EA team, suitable management practices and stakeholder involvement. Foorthuis, et al. (2015) suggests that communication between architects and explicit linking of EA to business goals contributes to benefits.
Analyzing the Models
An analysis of EA benefit realization models by using the synthesis of earlier models ( Figure 2 ) and our model (Figure 1 ) is summarized in Table 6 . Although there are no exactly similar models in literature, there are several commonalities between them. Lange (2012) proposes an empirically based, complex benefit realization process covering similarly broad set of constructs, with similar granularity in dimensions. While Tamm, et al. (2011) 's model is complex and similarly extensive, it does not differentiate EA product and process quality and has limited granularity in their consideration.
Schmidt & Buxmann (2011) present a detailed complex model, although focusing merely on IT benefits. Also, Aier (2014) presents a complex model, with significantly more detailed consideration of cultural dimensions. However, the model has a narrower focus as it focuses only on EA principles. Boh & Yellin (2007) and Foorthuis, et al. (2010) models are similarly complex, but their contexts are limited to EA standards and project EA conformance. Foorthuis, et al. (2015) also developed an updated version of their model (although validated with the same data), taking the EA benefit realization process to the broader organizational context. Lux, et al. (2010) however, focus merely on EA's effect on IS capabilities. Van Steenbergen & Brinkkemper (2008) present empirical findings including interrelationships and some dimensions similar to our model, but they did not propose synthesized model from the findings. Only some models consider interrelationships between benefits (Aier, 2014; Lux, et al., 2010; Schmidt & Buxmann, 2011; van Steenbergen & Brinkkemper, 2008; Tamm, et al., 2011 ). Lux, et al. (2010 focused only on non-benefit constructs with limited granularity.
Regarding construct coverage, EA Product Quality, EA Process Quality, EA Results Use and EA Benefits are present in all EA models including ours. EA Service Quality is covered in only a few models (Foorthuis, et al., 2010; Lange, 2012; Lux, et al., 2010; van Steenbergen & Brinkkemper, 2008) ; however, its importance is emphasized in our case. Social Environment was included in a few models (Aier, 2014; Lange, 2012; Schmidt & Buxmann, 2011) ; it is also present in our case. Finally, Organizational Characteristics were included in a few models (Lux, et al., 2010; Schmidt & Buxmann, 2011) but are absent in our model.
There seems to be significant disparities in the analyzed models of the constructs contributing to EA Benefits. The only commonality here is EA Results Use; as in all the other studies, we found it to impact EA Benefits. We also found EA Process Quality to contribute to benefits, even though relatively few associate EA processes with benefit realization (Foorthuis, et al., 2015; Schmidt & Buxmann, 2011; Tamm, et al., 2011 ).
Other models have identified different contributors to EA Benefits. Similar to our model, Foorthuis, et al. (2015) did not find EA Product Quality to contribute to benefits but instead, found EA Service Quality to be a significant contributor. Still, several other models consider EA benefits to directly arise from high-quality EA results, especially EA Product Quality (Boh & Yellin, 2007; Lange, 2012; Schmidt & Buxmann, 2011) . Similar to our results, Tamm, et al. (2011) and Aier (2014) found EA Social Environment to have an effect. Organizational Characteristics (such as size, structure and recent history of mergers & acquisitions) have also been identified to have a direct effect on benefits (Lux, et al., 2010; Schmidt & Buxmann, 2011) , but this construct is obviously absent in our results due to the research setting.
No single model completely shares our view that EA benefits may arise from EA processes, the use of EA results, and from EA-guided practices. Other models also generally have less complex and extensive interrelationships. According to our model, EA Process Quality seems to have an extensive impact on the EA benefits. EA Process Quality not only have an impact on EA Product and Service Quality but also, directly contributes to EA Benefits (Lange, 2012; (Tamm, et al., 2011) , and further to EA Results Use and EA Social Environment. This extensive impact is not present in earlier models (cf. Foorthuis, et al., 2015; Lange, 2012; Schmidt & Buxmann, 2011; Tamm, et al., 2011) .
Discussion
EA Benefit Realization
EA benefit realization is a multi-phased process where numerous constructs, eight in our case, are interconnected in a complex manner. Our data-based model (Figure 3) suggests that some EA benefits are always and only realized through a chain of several interconnected constructs. EA Process Quality, referring to the day-to-day activities of the EA function and including dimensions related to EA methodologies, tools and organization, has extensive impact in the process. First, it has a direct impact on the quality of the results of EA processes namely, the EA Product and Service Quality constructs. Second, it also affects the use of EA products and services by EA stakeholders, conceptualized by the EA Results Use construct. Third, it directly impacts the realization of a number of benefits. Fourth, it has an effect on EA Social Environment referring to social, cultural and political factors that have an impact on EA benefit realization.
EA Results Use is impacted by EA Process and EA Results Quality, which also have mutual interrelationships. EA Results Use, in turn, directly results in EA Benefits. In addition to EA processes, this is a second way in which EA benefits are realized. There are also some benefits that are impacted by other benefits as well, in addition to one benefit that is only realized from another benefit. Finally, EA Social Environment has a significant mutual impact to most other constructs, as they influence and are influenced by EA Social Environment.
In addition to EA Process Quality, EA Results Use is the only construct contributing to EA Benefits in our model. This means that EA Benefits can only be realized by appropriate use of EA results and successful day-to-day functioning of the EA processes.
EA processes' role in the benefit realization process has been previously recognized in few models (Foorthuis, et al., 2015; Schmidt & Buxmann, 2011; Tamm, et al., 2011) . Our findings emphasize the importance of high-quality EA processes for all parts of the EA benefit realization process, including realizing direct benefits. Contrary to many of the earlier models (Aier, 2014; Lange, 2012; Tamm, et al., 2011) , we did not find EA Product Quality to directly impact on EA Benefits. However, we agree that EA Product (and Service) Quality have an indirect effect in benefit realization through the EA Results Use construct. While Lange (2012) identified EA cultural aspects as the only construct contributing to EA management use, we found also EA Process, Product and Service Quality to have a significant impact.
Some models also refer to EA implementation as a source of benefits (Foorthuis, et al., 2015; Schmidt & Buxmann, 2011; Tamm, et al., 2011) . The organizational operating platform can be improved as EA guides the development initiatives, leading to better standardization and interoperability (Tamm, et al., 2011) . These are more indirect, long-term benefits that are realized over time. EA implementation is also implicitly present in our results. Several First Level Benefits and EA Results Use contribute to Second Level Benefits related to the improved operating platform, including Increase standardization in the solution portfolio and Increase interoperability between solutions. However, EA Results Use also seems to impact these directly.
According to our results, EA Social Environment seems to have an extensive impact in the benefit realization process. Importance of EA's organizational grounding has been acknowledged before (Aier, 2014; Lange, 2012) , but our findings highlight the extensiveness of this impact. In addition to being an important predictor of EA Results Use, we also suggest that it contributes to EA Process Quality and EA Product and Service Quality. This is understandable as EA Process Quality and EA Results Use are, to a large extent, organizational issues where the employees' participation in both the production and utilization of EA is essential. This is in line with Aier's (2014) effects of organizational culture on EA principle utilization and EA consistency. Our study is also parallel to that of Lange (2012) in the effect of EA Process and Service Quality on EA Social Environment, but adds a feedback loop from EA Results Use and EA Benefits. Successful EA use and benefit realization seem to create a more favorable environment for EA, further contributing to the benefit realization process.
Differences Between the Models
First of all, the differences between the models may be attributable to different contexts. Also, the different foci and levels of abstraction in the studies may account for some of the differences, especially regarding the EA Results Use construct. For example, Lange's (2012) generic approach to EA management may well have resulted in the overall EA management culture being the sole influencer of stakeholder engagement in the long term. As we have focused specifically on different dimensions of the use of EA products and services, it is not surprising that highquality EA products and services, as well as EA process dimensions are emphasized.
The divergence in the utilization of different types of EA products may also account for a few discrepancies. For example, EA principles may actually have a double role: they are used as support documentation (part of the EA Process Quality construct) to guide the production of EA models; they are similar to EA products produced by the EA processes.
EA Social Environment as a distinct construct emerged from the data. This may explain the discrepancies regarding this construct. As there is little research on the subject in the EA context (Lange, 2012) , it should be further studied whether these really form a distinct construct, or if they are part of the EA Process Quality construct, or even part of the overall organizational context, as in the IS field, where cultural aspects have been studied (Leidner & Kayworth, 2006) . For example, the institutional factors studied by Aier & Weiss (2012) include both EA Process Quality and EA Social Environment dimensions.
The type of benefits may also have an effect on the findings. Most of the benefits identified in our model incurred directly from EA use (i.e. First Level Benefits). Also, some indirect benefits (i.e. benefits that may also be realized through other benefits) were referred. They include Increase standardization in the solution portfolio and Increase interoperability between solutions (Second Level Benefits). This could have resulted to the fact that some interviewees referred only to indirect benefits (without mentioning the impacting benefit), while the others disclosed the entire chain of benefits. One benefit that can only be realized indirectly was identified: Decrease IT costs (Third Level Benefit).
The direct benefits seem to have more impact on individual stakeholders while the indirect ones are more organizational in nature. For example, the interviewees may have been working in positions which did not give sufficient visibility on benefits having an organizational impact. This could have led to the situation where direct benefits are emphasized. Still, we argue that most organizational benefits from EA, such as cost savings and improved organizational alignment, are indirect and can thus only be realized through other EA benefits, such as deriving useful information from the EA products and implementing improved EA-guided practices. This is parallel to some others studies (Lux, et al., 2010; van Steenbergen & Brinkkemper, 2008; Tamm, et al., 2011) , even though Lange (2012) argues that EA product quality also influences organizational benefits directly. In general, this resembles the IS domain where a large number of constructs, including system quality, information quality, service quality, IS use and user satisfaction, have been observed to directly influence organizational benefits (Petter, DeLone, & McLean, 2008) .
In addition, the timeframe of benefit realization may have had an effect. For the above-mentioned indirect benefits, the exact timeframe in which they are incurred is not present in the data. Even though EA has been utilized for several years in the organization, other indirect benefits may not yet have been realized or may not yet be visible to the interviewees.
The reasons for the discrepancies could also be explained by the nature of our model which is both a process and a causal model (cf. DeLone & McLean, 2003) . For example, causality between the dimensions of EA Product Quality and EA Benefits has been observed before (Lange, 2012; Petter, et al., 2008) . However, from the process viewpoint, the EA results must be appropriately used to gain the outcomes since the benefits do not arise merely from the existence of the EA results. Further, EA Process Quality may contribute to some outcomes directly, not requiring any EA results and their use (cf. Tamm, et al., 2011) . This might be the case when EA stakeholders' knowledge of interdependencies is increased by just participating in the EA processes (cf. also Foorthuis, et al., 2015) . The model only considers the order of constructs in the benefit realization process and not exact time intervals (e.g. the time it takes for a specific EA outcome to emerge from EA processes); this may also account for discrepancies with earlier models.
Conclusion
In this study, we analyzed the explanatory power of the different EA benefit realization models. This was accomplished by establishing a set of criteria from a case study and reflecting other models to our EA benefit realization model.
Contributions
Our study makes several contributions to EA research and practice. Our results support earlier findings, thereby contributing to the enhancement of the relevance and generalizability of the constructs presented in earlier EA studies, and also identified in the IS domain (DeLone & McLean, 2003) . However, in terms of some of the constructs, their mutual interrelationships and their impacts on EA benefits, there are substantial differences in the results. This indicates that no existing EA benefit realization model fully captures the complex phenomenon of EA benefit realization. A comprehensive EA benefit realization model is yet to be developed.
Our results also contribute to future EA research by proposing a potential framework for further research to validate, modify or extend the model of EA benefit realization. Also, since the benefit realization process seems to be very complex and intertwined, thorough reconsideration of EA management practices and processes might be needed. This leads to our contributions to EA practitioners. The study provides insights into what the potential benefits of EA are and where they result from. This is especially important because EA is often considered an expensive undertaking where the benefits are often difficult to observe (Rodrigues & Amaral, 2010) .
Limitations
The main limitation of our study arises from the use of a single qualitative case study in a public organization. Thus, we by no means claim that the constructs, dimensions and interrelationships identified in our model are equally important or even existent everywhere (cf. Lee & Baskerville, 2003) . Moreover, selecting a public organization may be perceived as a limitation as these organizations have not been much researched in previous studies. Although it has been suggested that demographic factors, such as organization size and industry, have no effect on stakeholder perceptions with regard to EA benefits (Kappelman, et al., 2008) , other organizational characteristics may still have a notable effect on the realization process (cf. Aier, et al., 2011; Boucharas, et al., 2010) . This may explain some discrepancies between our findings and earlier results. Also, the fact that only one indirect benefit-a benefit that is incurred through other benefits (i.e. Decrease IT costs)-was identified may result from the specifics of the case organization because this limited the focus on benefit sequences leading to cost savings. The findings give a fairly limited view on other possible benefit sequences (e.g. those leading to organizational innovation). In literature, many indirect benefits, such as increased innovation and agility, have been identified (Boucharas, et al., 2010; Lange, 2012; Niemi, 2006) . These limitations obviously call for more research in other organizational contexts, with a variety of research methods.
Second, the fact that majority of the interviews were conducted by phone may have had an effect on the interpretation of the interviewees' statements, leaving out helpful visual cues. For example, it was difficult to assess the degree of confidence on the statements on interrelationships. Due to the foregoing, we took into account all statements including negative ones (e.g. "in situation X, A does not lead to B").
Third, due to the research design, the findings may have been influenced by the IS success model (DeLone & McLean, 2003) . The IS success model was adapted as a basis for interview protocol which naturally, also provided a starting point for data analysis. Yet the iterative analysis soon diverged from the IS success model and its concepts, our model being significantly different from the IS success model. We thus argue that it provided a good starting point and vocabulary to understand the complex phenomena, but did not have a strong impact on the model. Fourth, since we focused on EA benefits, the consideration of negative impacts was intentionally left superficial. This can be considered as another limitation.
Further Research
Several directions for further research can be identified. First, a comprehensive model of EA benefit realization is yet to be developed. The existing comprehensive models and our model can act as a starting point for further development and validation. For example, causal relationships can be further studied, e.g. by quantitative research methods in order to provide more extensive evidence. This is an important avenue for further research as there is still significant disparity in EA benefit realization models with regard to which constructs contribute to EA benefits and which are their mutual interrelationships.
Second, even though the relative importance of some dimensions and constructs was evident in our results, it needs to be further studied. This could be used in prioritizing the most influential factors in EA practice, potentially leading to more benefits with fewer resources. Third, even though the timeframe of benefit realization has been referred to and was also evident in our data, it has not been explicitly studied. This direction of research could lead to aligning expectations especially on when indirect benefits having an organizational impact can be expected. Fourth, investigating the effects of organizational characteristics might provide an entirely new course of research. It should be studied whether characteristics such as organization's industry, size, complexity of the operating platform, and amount of experience in EA have an effect in benefit realization. These results could be used to guide the EA practice to take the specifics of certain context into account in day-to-day EA activities. Finally, the extent to which the model is applicable in the IS context needs to be studied in detail as this would make it more useful also in the strategic planning of IS. 
